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(567) A tapping tee saddle which includes a saddle
body comprising a seat; an attachment mechanism at-
tached to said saddle body, the attachment mechanism

includes: a strap attached to said saddle body; a pin com-
prising a slot, the slot constructed to accept the strap.
The pin can rotate relative to the saddle body.
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Description
TECHNICAL FIELD

[0001] The present disclosure relates to a tapping tee
saddle. Aspects of the invention relate to a tapping tee,
and a method of attaching a tapping tee to a pipe.

BACKGROUND

[0002] Fluid distribution networks, such as water, gas,
or oil pipelines, are essential for supplying various re-
sources to residential, commercial, and industrial areas.
In these networks, tapping tees are commonly used to
create a secondary flow pathway, allowing for the diver-
sion of fluid from the primary pipeline. Tapping tees are
typically installed at specific locations along the pipeline
to enable connections to auxiliary pipelines or to provide
access points for maintenance and monitoring opera-
tions.

[0003] Existing tapping tees in the market are typically
designed to accommodate specific pipe diameters, ne-
cessitating the use of different tapping tees for pipelines
of varying sizes. This limitation presents challenges in
inventory management, as utility companies and instal-
lation crews must maintain a stock of multiple tapping
tee sizes to accommodate different pipeline diameters.
Additionally, the need to replace or upgrade an existing
tapping tee in the field may require considerable time and
resources if a suitable replacement is not readily availa-
ble.

[0004] Thereis, therefore, a need for an improved tap-
ping tee design that can address these limitations and
provide a more versatile and reliable solution for fluid
distribution networks. The presentinvention seeks to fulfil
this need and provides further related advantages, as
described in the following summary and detailed descrip-
tion of the preferred embodiments.

BRIEF SUMMARY

[0005] In accordance with an aspect of the present in-
vention there is provided a tapping tee saddle compris-
ing: a saddle body comprising a seat; and an attachment
mechanism, the attachment mechanism comprising: a
strap attached to said saddle body; a pin comprising a
slot, the slot constructed to accept the strap, wherein said
pin can rotate relative to said saddle body.

[0006] The present invention provides a tapping tee
saddle that is designed to accommodate a variety of pipe
diameters, offering significant advantages over conven-
tional tapping tees. These advantages include increased
versatility, reduced inventory requirements reduced in-
stall time, and cost savings, all of which contribute to the
overall efficiency and reliability of fluid distribution net-
works.

[0007] By providing a tapping tee capable of fitting dif-
ferent pipe diameters, the need to maintain a stock of
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multiple sizes of tapping tees is greatly reduced, simpli-
fying inventory management for utility companies and
installation crews. This versatility also facilitates quicker
and more efficient replacement or upgrading of existing
tapping tees in the field, as a single tapping tee design
can be utilized across a broader range of pipeline sizes,
such as being able to fit pipes from 63 - 180mm in diam-
eter. Additionally, the versatility of the attachment mech-
anism ofthe presentinvention ensures a secure and leak-
free connection between the tapping tee and pipelines
of varying diameters, materials, and operating condi-
tions. This results in enhanced performance, reduced
maintenance costs, minimized resource waste, and de-
creased potential for environmental hazards.

[0008] These benefits are achieved by providing a
strap which fits around the pipe which the tapping tee is
to be applied to, the strap fits through a slot provided in
the pin which is attached to the tapping tee saddle. The
strap can be provided with excess length, such that the
tapping tee saddle accommodates pipes from 63-180mm
in diameter. Subsequently rotating the pin comprising a
slot brings tension to the strap and creates a tight pipe-
saddle connection, allowing the operative to easily attach
the tapping tee saddle to the pipe, using their hands and,
if preferred, a tool to rotate the pin comprising a slot and
tension the strap.

[0009] In summary, the present invention offers a tap-
ping tee with a superior design that addresses the limi-
tations of conventional tapping tees. By accommodating
a broad range of pipe diameters, and providing an im-
proved fitting and tightening method, the tapping tee of
the present invention delivers greater versatility, easier
fitting, streamlined inventory management, and im-
proved sealing performance, ultimately leading to cost
savings and increased reliability within fluid distribution
networks.

[0010] Inan example, the seat is curved for fitting to a
cylindrical pipe.
[0011] The present invention features a curved seat,

providing a superior sealing surface for pipes of various
diameter. This design enhancement ensures a versatile,
less time consuming connection, reducing maintenance
costs, resource waste, and environmental hazards as-
sociated with fluid distribution networks.

[0012] In an example, the strap is formed of metal.
[0013] The use of metals like steel or stainless steel in
strap offers increased durability, corrosion resistance,
and a longer service life. These materials are capable of
withstanding harsh environments, resulting in a more re-
liable and robust tapping tee that requires less frequent
replacement or maintenance.

[0014] In an example, the pin can only be rotated in
one direction.
[0015] By only allowing the pin comprising a slot to

rotate in one direction, the method of attaching the tap-
ping tee saddle to a pipe is simplified, because the step
of rotating the pin comprising a slot can only be performed
one way, additionally as the pin comprising a slotis tuned,



3 EP 4 464 923 A1 4

it cannot slip back in the wrong direction maintaining ten-
sion in the strap.

[0016] Inanexample, the pin further comprises a head
configured to be manipulated by a tool.

[0017] By incorporating a head that can be manipulat-
ed by atool, the presentinvention provides a user-friendly
design that simplifies the installation, adjustment, and
maintenance of the tapping tee. This feature allows for
faster and more efficient operations in the field, reducing
downtime and labour costs associated with tapping tee
installation and servicing.

[0018] In anexample, the pinis attached to a one way
clutch.

[0019] In an example, the one way clutch is a needle
clutch bearing.

[0020] In an example, the attachment mechanism
comprises a torque indicator which indicates the amount
of force applied to said strap.

[0021] In an example, the attachment mechanism
comprises a marking to denote how far to pull the strap
through said pin.

[0022] Incorporating a torque indicator or a marking to
denote how much of the strap to feed into the pin allows
for precise torque control during installation and mainte-
nance procedures. This feature ensures optimal sealing
performance by preventing over-tightening or under-
tightening of the tapping tee components, reducing the
potential for leaks, maintenance issues, and damage to
the pipeline or tapping tee itself.

[0023] In an example, the tapping saddle further com-
prises a curved adaptor configured to attach to said seat,
wherein said curved adapter has a smaller radius of cur-
vature than said seat.

[0024] In accordance with an aspect of the present in-
vention there is provided a tapping tee comprising the
tapping tee saddle described above, the tapping tee com-
prising: a gasket attached to said seat, a branch connec-
tion.

[0025] In an example, the tapping tee further compris-
es a captive cutter.

[0026] In an example, the tapping tee further compris-
es a guide hole for a hex tool.

[0027] In accordance with an aspect of the present in-
vention there is provided a method of installing a tapping
tee to a pipe, the method comprising: providing a tapping
tee as described above; placing the seat onto the pipe;
arranging said strap about said pipe and inserting an end
of said strap into said slot of the pin comprising a slot;
rotating said pin such that the tension of the strap in-
creases.

[0028] In an example, the method further comprises
cutting into said pipe to form a fluid connection between
said pipe and said branch connection.

[0029] In an example, said pipe is a barrier pipe.
[0030] Inanexample, the method includes locking the
pin comprising a slot such that it cannot rotate.
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BRIEF DESCRIPTION OF THE SEVERAL VIEWS OF
THE DRAWINGS

[0031] To easily identify the discussion of any particu-
lar element or act, the most significant digit or digits in a
reference number refer to the figure number in which that
element is first introduced. The accompanying drawings,
which are included to provide a further understanding of
the invention and are incorporated in and constitute a
part of this specification, illustrate embodiments of the
invention and, together with the description, serve to ex-
plain the principles of the invention. In the drawings:

FIG. 1 illustrates an isometric view of a tapping tee;

FIG. 2 illustrates a cut away portion of the tapping
tee;

FIG. 3 illustrates further view of the tapping tee.
DETAILED DESCRIPTION

[0032] Figure 1 illustrates an isometric view of the tap-
ping tee 100, showcasing the overall design and the ar-
rangement of its various components. The tapping tee
includes a tapping tee saddle which comprises a saddle
body 116 and an attachment mechanism. The tapping
tee 100 is constructed to attach to a pipe, especially a
barrier pipe creating a branch line via branch connection
112. A tapping tee 100 is a specialized fitting used in
piping systems to create a branch connection from a main
pipe without interrupting the flow of fluid or gas within it.
This type of fitting is commonly used in water, gas, and
oil pipelines, as well as in various industrial processes.
It allows for the addition of new connections, mainte-
nance, or modifications to existing lines with minimal dis-
ruption to the system.

[0033] A barrier pipe refers to a type of piping system
designed to prevent the permeation or migration of con-
taminants, such as chemicals or hydrocarbons, into the
contents of the pipe. Barrier pipes are commonly used
in water supply systems, gas distribution networks, and
contaminated land remediation projects, where there is
a need to protect the fluid or gas being transported from
external contamination or to prevent the contamination
of the surrounding environment by the transported me-
dium.

[0034] Barrier pipes are typically constructed using a
multi-layered structure. The layers often include: Inner
layer: This layer is usually made from a material with
good chemical resistance and low permeability, such as
polyethylene (PE), polyvinyl chloride (PVC), or polypro-
pylene (PP). This layer provides the primary barrier
against the permeation of contaminants. Barrier layer:
This layer serves as the key barrier against contaminants
and can be made from materials such as aluminium. The
barrier layer is responsible for preventing the ingress of
contaminants or the escape of substances within the
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pipe. Outer layer: The outer layer is generally made from
a material similar to the inner layer and provides protec-
tion against mechanical damage, UV degradation, and
other environmental factors. The layers in a barrier pipe
can be bonded together through various methods, such
as co-extrusion, lamination, or adhesive bonding, to cre-
ate a single, robust pipe structure that effectively resists
permeation by contaminants. Barrier pipes are more ro-
bust than some other forms of pipe which consist only of
one or two layers of plastic material. As such a tapping
tee for barrier pipes must be securely attached , partic-
ularly when a captive cutter is employed.

[0035] The saddle body 116 is designed to be mounted
to a pipe, forming a fluid tight connection and allowing
for the flow of fluid between an inlet (not shown) and a
branch connection 112 which provides a pathway for fluid
to be diverted from the main flow. The saddle body 116
is designed with an exterior shape that complements the
external curvature of various diameters of pipe (not
shown in this figure) and is constructed from a material
suitable for the intended application, such as metal, plas-
tic, or a composite material.

[0036] The branch connection 112 is connected to the
saddle body at the tapping point. The branch connection
112 features an attachment portion designed to fit se-
curely onto the saddle body and a threaded portion for
connecting the branch outlet to additional components
or pipelines. The branch outlet may be constructed from
the same material as the saddle body or any other ap-
propriate material, depending on the intended applica-
tion.

[0037] The attachment mechanism is formed of sev-
eral parts, designed to form a long lasting seal between
the tapping tee and the pipe to ensure leak-free connec-
tions between the saddle body, branch connection, and
the target pipeline. The attachment mechanism compris-
es:

i) the free pin 110 which can rotate freely relative to
the saddle body 116, and which forms the connection
between the strap 102 and the saddle body 116. The
skilled person will understand that this is merely one
possible means of attaching the strap 102 to the sad-
dle body and other means exist including direct at-
tachment such as by welding, riveting, adhering etc
the strap 102 to the saddle body 116.

ii) the strap 102 is the elongate portion of the attach-
ment mechanism which is preferably flexible enough
to be manipulated by hand and rugged enough to
remain in harsh conditions for up to 50 years. The
strap 102 is attached to the free pin 110 and can
rotate about the free pin. The strap 102 may be
formed of metal such as steel, stainless steel, alu-
minium or any other appropriate material.

i) the pin comprising a slot 104 which in the example
shown is attached to the saddle body 116 by a one
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way clutch 118 located within the saddle body 116
and a head 106. The head 106 and the pin compris-
ing a slot 104 are in mechanical contact or one piece
such that a tool used to rotate the head 106 also
causes the pin comprising a slot 104 to rotate. The
one way clutch 118 prevents the pin from rotating in
one direction, such that the pin comprising a slot 104
is always rotated in the correct direction. In the ex-
ample shown, the strap 102 has been inserted into
the slot of the pin and the pin has been rotated coun-
terclockwise such that the strap 102 neatly folds back
on itself. Locking means 108a, 108b are used to
clamp, tighten, or otherwise prevent the pin 104 from
any further movement after the tapping tee 100 has
been placed in position on the pipeline.

[0038] The presentinvention may use a needle clutch
bearing also known as a needle roller clutch or a one-
way needle bearing as the one way clutch. A needle
clutch bearing is a specialized type of bearing that allows
rotation in one direction while preventing itin the opposite
direction. Alternatively, the one-way clutch may be a
ratchet mechanism, which prevents rotation in the wrong
direction during and after fitting.

[0039] The tapping tee 100 may include a captive cut-
ter 114. Captive cutter 114 refers to a cutting tool used
in the installation of tapping tees or saddle fittings on
pipelines, specifically designed to create a hole in the
main pipe while remaining attached to the tapping equip-
ment throughout the operation. The term "captive" refers
to the fact that the cutter is securely retained within the
tapping equipment, ensuring that it does not separate
from the assembly and fall into the pipeline during the
cutting process. Captive cutters are typically used with
tapping machines or drilling devices or hand tools that
are designed for tapping into pressurized pipelines. They
are available in various sizes and materials to accommo-
date different pipe sizes, materials, and operating con-
ditions. By using a captive cutter, the risk of debris or
loose parts entering the pipeline system is minimized,
ensuring a safer and more reliable tapping process.
[0040] FIG. 2 shows a cut away view of a portion of
the tapping tee 100. The cut-away portion of the tapping
tee shows the interior of the tapping tee, including inlet
206 which, when connected to a main pipe, provides a
fluid connection with the branch connection (not shown).
The seat 208 is curved to match oraccommodate various
diameter pipes and includes a gasket 204a which, in the
example shown, is partially recessed within the seat 208.
Gasket refers generally to a sealing element such as an
O-ring used to create a leak-proof seal between the tap-
ping tee’s saddle body (or tapping saddle) and the main
pipe. Gaskets are used to prevent fluid or gas leaks at
the connection point and maintaining the integrity of the
pipeline system. Gaskets for tapping tees are typically
made from elastomeric materials, such as rubber, which
have the ability to deform under pressure and conform
to the surfaces of the main pipe and the saddle body.
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This ensures a tight seal and compensates for any irreg-
ularities or surface imperfections. In the saddle body,
there is often a groove or recess where the gasket is
placed. When the tapping tee is installed on the main
pipe, the gasketis compressed between the saddle body
and the pipe, forming a secure and leak-proof seal. The
gasket 204a used in the example shown is in the form of
an O-ring which forms a fluid tight seal between the inlet
206 and the main pipe (not shown).

[0041] Additionally, FIG. 2 shows a cut through section
of the pin comprising a slot 104 with the slot 202 visible
and the strap 102 shown in position, passing through the
slot 202 and turned back on itself to prevent the strap
becoming loose. The locking means 108a can be tight-
ened when the strap is in this position, such that the pin
comprising a slot 104 cannot rotate in either direction.
The free pin 110 attaches the strap 102 to the saddle
body 116. In the example shown, the strap 102 attaches
to itself and is looped around the free pin 110 such that
it cannot become detached. The skilled person will un-
derstand that there are various means which could re-
place the free pin 110 to achieve the same effect of at-
taching the strap 102 to the saddle body 116.

[0042] Additionally, FIG. 2 shows an optional curved
adapter 210 and optional second gasket 204b. The
curved adapter 210 can be attached to the seat 208 to
adaptthe radius of curvature of the seat for fitting to small-
er pipes, for example pipes with a radius of 63mm -
90mm. In examples with the curved adapter, the gasket
204ais a first gasket which maintains a seal between the
curved adapter 210 and the saddle body 116. The curved
adapter 210 may push fit onto the saddle body 116 with
an interference fit, received by a groove or grooves within
the saddle body. When the curved adapter 210 is used,
an additional gasket 204b is present to maintain the seal
between the curved adapter 210 and the pipe.

[0043] FIG. 3 shows a further view of the tapping tee
300. The further view shows a first push fastener 302
and a second push fastener 304 which are used to retain
the pin comprising a slot 104 and free pin 110 in position
relative to the saddle body 116, allowing rotation of the
pins but preventing sliding movement away from the sad-
dle body 116. Additionally, the saddle body 116 includes
anindicator arrow 306 which provides a visually indicator
to an operative for which direction to turn the head 106
to tighten the strap after the strap has been inserted
through the slot 202. It can be seen that there is some
excess strap remaining which is neatly tucked away close
to strap. This excess strap length allows the tapping tee
100 to be fitted to a variety of different diameters of pipe.
[0044] The strap 102 or the pin comprising a slot 104
or the free pin 110 may include a torque indicator (not
shown). A torque indicator refers to any feature or device
that provides a visual or tactile indication when a prede-
termined level of torque or tension is achieved during
tightening or installation. Torque indicators are used to
ensure that the strap, clamp, or fastener is tightened to
the correct degree, providing a secure and reliable con-
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nection while preventing over-tightening that could po-
tentially damage the components or cause them to fail.
In some examples, a torque wrench can be used to apply
the correct torque when installing the tapping tee.
[0045] Itshould be noted thatthe drawings are not nec-
essarily to scale and that certain features may be exag-
gerated or omitted in order to more clearly illustrate the
inventive aspects disclosed herein. The specific embod-
iments depicted in the drawings are provided for illustra-
tive purposes only and should not be considered as lim-
iting the scope of the invention. The present invention
may be embodied in various configurations and modifi-
cations that will be apparent to those skilled in the art,
without departing from the spirit and scope of the inven-
tion as defined by the appended claims and their equiv-
alents.

[0046] All of the features disclosed in this specification
(including any accompanying claims, abstract and draw-
ings), and/or all of the steps of any method or process
so disclosed, may be combined in any combination, ex-
cept combinations where at least some of such features
and/or steps are mutually exclusive.

[0047] Each feature disclosed in this specification (in-
cluding any accompanying claims, abstract and draw-
ings), may be replaced by alternative features serving
the same, equivalent or similar purpose, unless expressly
stated otherwise. Thus, unless expressly stated other-
wise, each feature disclosed is one example only of a
generic series of equivalent or similar features.

[0048] The invention is not restricted to the details of
any foregoing embodiments. The invention extends to
any novel one, or any novel combination, of the features
disclosed in this specification (including any accompa-
nying claims, abstract and drawings), or to any novel one,
or any novel combination, of the steps of any method or
process so disclosed. The claims should not be con-
strued to cover merely the foregoing embodiments, but
also any embodiments which fall within the scope of the
claims.

[0049] Throughout the description and claims of this
specification, the words "comprise" and "contain" and
variations of them mean "including but not limited to",
and they are not intended to (and do not) exclude other
moieties, additives, components, integers or steps.
Throughout the description and claims of this specifica-
tion, the singular encompasses the plural unless the con-
text otherwise requires. In particular, where the indefinite
article is used, the specification is to be understood as
contemplating plurality as well as singularity, unless the
context requires otherwise.

[0050] Features, integers, characteristics, com-
pounds, chemical moieties or groups described in con-
junction with a particular aspect, embodiment or example
of the invention are to be understood to be applicable to
any other aspect, embodiment or example described
herein unless incompatible therewith. All of the features
disclosed in this specification (including any accompa-
nying claims, abstract and drawings), and/or all of the
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steps of any method or process so disclosed, may be
combined in any combination, except combinations
where at least some of such features and/or steps are
mutually exclusive. The invention is not restricted to the
details of any foregoing embodiments. The invention ex-
tends to any novel one, or any novel combination, of the
features disclosed in this specification (including any ac-
companying claims, abstract and drawings), or to any
novel one, or any novel combination, of the steps of any
method or process so disclosed.

[0051] The reader’s attention is directed to all papers
and documents which are filed concurrently with or pre-
vious to this specification in connection with this applica-
tion and which are open to public inspection with this
specification, and the contents of all such papers and
documents are incorporated herein by reference.
[0052] The following list of numbered clauses is not to
be confused with the claims:

1. A tapping tee saddle comprising:
a saddle body comprising a seat;

an attachment mechanism, the attachment
mechanism comprising:

a strap attached to said saddle body;

a pin comprising a slot, the slot constructed
to accept the strap,

wherein said pin can rotate relative to said
saddle body.

2. The tapping tee saddle of clause 1 wherein the
seat is curved for fitting to a cylindrical pipe.

3. The tapping tee saddle of clause 1 or clause 2
wherein said strap is formed of metal.

4. The tapping tee saddle of any one of clauses 1 to
3 wherein said pin can only be rotated in one direc-
tion.

5. The tapping tee saddle of any one of clauses 1 to
4 wherein said pin further comprises a head config-
ured to be manipulated by a tool.

6. The tapping tee saddle of any one of clauses 1 to
5 wherein the pin is attached to a one way clutch.

7. The tapping tee saddle of clause 6 wherein the
oneway clutchis aneedle clutch bearing or a ratchet.

8. The tapping tee saddle of any one of clauses 1 to
7 wherein the attachment mechanism comprises a
torque indicator which indicates the amount of force
applied to said strap.
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9. The tapping tee saddle of any one of clauses 1 to
8 further comprising locking means for locking the
pin comprising a slot such that it cannot rotate.

10. The tapping tee saddle of any one of clauses 1
to 9 further comprising a curved adaptor configured
to attach to said seat, wherein said curved adapter
has a smaller radius of curvature than said seat.

11. A tapping tee comprising the tapping tee saddle
of any one of clauses 1 to 10, the tapping tee com-
prising:

a gasket attached to said seat,
a branch connection.

12. The tapping tee of clause 11 wherein said tapping
tee further comprises a captive cutter.

13. The tapping tee of any one of clauses 11 to 12
wherein said tapping tee further comprises a guide
hole for a drill bit or hand tool.

14. A method of installing a tapping tee to a pipe, the
method comprising:

providing a tapping tee according to any one of
clauses 11 to 13;

placing the seat onto the pipe;

arranging said strap about said pipe and insert-
ing an end of said strap into said slot of the pin
comprising a slot;

rotating said pin such that the tension of the strap
increases.

15. The method of clause 14 further comprising cut-
ting into said pipe to form a fluid connection between
said pipe and said branch connection.

16. The method of clause 14 or 15 wherein said pipe
is a barrier pipe.

17. The method of any one of clauses 14 to 16 further
comprising locking the pin comprising a slot such
that it cannot rotate.

Claims

1.

A tapping tee saddle comprising:

a saddle body comprising a seat;
an attachment mechanism, the attachment
mechanism comprising:
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13.

14.
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a strap attached to said saddle body;
a pin comprising a slot, the slot constructed
to accept the strap,

wherein said pin can rotate relative to said sad-
dle body.

The tapping tee saddle of claim 1 wherein the seat
is curved for fitting to a cylindrical pipe.

The tapping tee saddle of claim 1 or claim 2 wherein
said strap is formed of metal.

The tapping tee saddle of any one of claims 1 to 3
wherein said pin can only be rotated in one direction.

The tapping tee saddle of any one of claims 1 to 4
wherein said pin further comprises a head configured
to be manipulated by a tool.

The tapping tee saddle of any one of claims 1 to 5
wherein the pin is attached to a one way clutch and
optionally wherein the one way clutch is a needle
clutch bearing or a ratchet.

The tapping tee saddle of any one of claims 1 to 6
wherein the attachment mechanism comprises a
torque indicator which indicates the amount of force
applied to said strap.

The tapping tee saddle of any one of claims 1 to 7
further comprising locking means for locking the pin
comprising a slot such that it cannot rotate.

The tapping tee saddle of any one of claims 1 to 8
further comprising a curved adaptor configured to
attach to said seat, wherein said curved adapter has
a smaller radius of curvature than said seat.

The tapping tee saddle of any one of claims 1 to 9
wherein the seat is curved.

The tapping tee saddle of any one of claims 1 to 10
wherein the seat comprises a gasket partially re-
cessed within the seat.

A tapping tee comprising the tapping tee saddle of
anyone of claims 1to 11, the tapping tee comprising:

a gasket attached to said seat,
a branch connection.

The tapping tee of claim 12 wherein said tapping tee
further comprises a captive cutter.

The tapping tee of any one of claims 12 to 13 wherein
said tapping tee further comprises a guide hole for
a drill bit or hand tool.
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12

15. A method of installing a tapping tee to a pipe, the
method comprising:

providing a tapping tee according to any one of
claims 12 to 14;

placing the seat onto the pipe;

arranging said strap about said pipe and insert-
ing an end of said strap into said slot of the pin
comprising a slot;

rotating said pin such that the tension of the strap
increases and optionally further comprising cut-
ting into said pipe to form a fluid connection be-
tween said pipe and said branch connection
and optionally wherein said pipe is a barrier pipe
and optionally comprising locking the pin com-
prising a slot such that it cannot rotate.
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